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Functional Overview 



Daylily provides two major functions 

• Runs Mesa software 

• Emulates an IBM Enhanced Graphics Adaptor 



Uses existing AT peripherals 

excluding keyboard and display 
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Enhanced Graphics Adaptor Emulation 



Dayiily is hardware compatible with EGA 

• Will respond to all EGA 10 and memory addresses 

- Color Graphics Adaptor addresses 

- Monochrome Adaptor addresses 

• Generates Vertical Interrupt 



Dayiily will support all EGA modes of operation 

• 40 X 25 Text 

• 80 X 25 Text 

• 320 X 200 Graphics 

• 640 X 200 Graphics 

• 640 X 350 Graphics 
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Available 



ACMp Map F (tM) 



AChip Map E (1M) 
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77>/s Is the memory map for an IBM AT with the Dayllly 
bwtl InstaUad. Th» two ACMjp in IMllcs(2 i3) are mapped 
iM/t not MWcessarfiy Insta/ietf. The AChip lO registers are 
menHwy m^)pe(l in the area above FOOOOOH as s/iown. 
Below are the address range for each AChip lO space. 

4Cft/po fooaeoH - nomn 

AOtlpI ptmooH - fimFFH 

Aatip2 noAtHm - fooaffh 

AChlp3 eoOBOOH - FOOBFFH 



The Map E for the AChip Is also mapped Into the video 
RAM area at OAOOOOH - OCOOOOH, to allow emulation of 
tfie IBM graphics adaptor cards. 
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Bold lines represent Daylily memory addresses 
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Dayllly board responds to all underlined entries 
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DoveVStfncOuf 




fiwp 



HSvncOut 



^^^..^^ — S&at2fi- 

#R8 
A.7K 



220 Ohm 
1RT 



#R7 
220 ohm 



VEEf-Svl 


■ *CR138 


■#CR]39 Qi^Q 


- M ' 
1RT • 


1RT 

DoveHSvncOut' 


DoveHSvncOut 


MC124 


r-J GNO 




- u-T 
1RT 
. 1RT 


1RT 



VEE 



0.1 UF 
NearMC124. 



1TOP 
#C07 



To prevent time varying return currents, the syncs are differenifal. 
Termination of ECL is also provided by the display monitor. 
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IBM Color Connector 



IBM Monochrome Connector 



SatlE 

Intensity 



SeconofaryR 
SeeondaryB 



GND 



QssL 



iBMHSvne 



Green 



CZ>» 

<Z>6 
C32 



Or 
CD 3 



-CDb 



-C3 9 
—CDs 



GND 



SMIL 



IBMVideoOut 
SCU2 



CDt 

C32 



IBMHSvne 



GND 



IBMVSvnC 



GND 



The numbers in Italics are 
ate OB -9 pin numbers 



-CDr 

CD3 



-CDs 

CI>4 



-<Z>9 

CDs 



mi. 



Green 



Blue 



msL 





LS244 




EN' 


GNO 







Intensity 



There is an inconsistency in the AChIp spec 
regarding the pin numbers for R,G S, B. So 
this should be checked prior to fabrication. 



VidSerial 



HSvneOut 



JBMtiSifflS 



VSvncOut 



IBMVSvnc 





LS244 




EN- 


GNO 
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Substrate Bias 



GND 



#C08 



0.1uF -T- 



1B0T 



#R9 
1BOT 



Substrate 



, #CR07 
1TOP 
IA/52238 



2.7v zener diode 



VEEr-5.0v) 



Dove Display Connector 



DoveVideoOut ^—y ^ 

om— (3^9 

PoveytdeoOot' ( ) 2 

CZ>W 

CDs 

DoveHSvncOut ^—y 

jsm <3>4 

DoveHSvncOuf ^—y 

sm 

CD 13 

■ — CZ>6 

Q ,4 

PowysvncOut ( — ) 7 

SNO 

DoveVSvncOut' ^ ^ ^ 
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SP15 

SD.14 
SD.13 

SP.11 



SD.1B 



SD.oa 



SD-W 



AT Bus 



S P 0 7 



,SPQ5. 



SD04 



so 03 



S PQg 



-SROQ.. 



BALE 



SA.15 



SA.14 



SA.13 



SA.12 



SA.11 



SA.10 



gA.09 



SA.08 



Qnd 



ALS24S 


AO 


BO 


A1 


B1 


A2 


B2 


A3 


B3 


A4 


B4 


A5 


Ri^ 
DD 


A8 


86 


A7 


B7 


T 


CE' 



0% 
ALS74 



OataEn' 



EnableOata' 



SsiL 



Gnd 



ALS24S 
AO BO 



Al 
A2 

A3 
A4 

A5 
A6 
A7 



B1 
B2 

83 
84 

85 
B6 
87 

CE 



EnableAdd/ 



The SA lines are already latched bf 
the AT so we Just need to teed them 
to the A - Chip at the proper time. 



SA.07 



SA 06 



SA.05 



SA.04 



SATO 

SA.01 
SA.QQ 



ALS244 



DO 


QO 


D1 


Q1 


D2 


Q2 


D3 


03 


D4 


04 


D5 


05 


D6 


06 


D7 


Q7 



EV E2 



ALS244 



DO 


QO 


D1 


01 


D2 


Q2 


D3 


03 


D4 


04 


D5 


05 


D6 


Q6 


D7 


07 



ET E2' 



APIS 

AD. 14 
AD.13 
AP,1« 

MLSL 



AD.10 



AD. 03 



Data Transceivers 



AD07 



AD.06 



AD 05 



AD 04 



AD 03 



AD 02 



AD.01 



APOO 



Dir i. = S (0 4 
DIrH = AtoB 



AD 15 



AD 14 



AD.13 



AD 12 



AD 11 



. ADIQ 



ADG9 



Address Buffers 



AD 07 



AD.06 



AD 05 



APQ4 



MiM. 

AOflg 

AP,Q1 
AD.OO 



He w, tftIS W grks: 

The address from the 30286 is availiable when BALE goes 
high and is latched on the falling edge of BALE, which also 
c/oc*s the flip - flop above enabling the address to pass 
thru the ALS2f4's to the A - Chip. This will continue until 
DataEn' goes low which resets the flip-flop enables the data 

transceivers. The (Urectlon of the transfer is controlled by Rd' j _ ;,^s64( 

2 - 4S373 



XEROX 

SDO 


Project 

DayLily 


AT to AChip Address and Data Mux 


File 

DaylilylS sil 


Designer 

Colvin 


Rev 
A 


Date 

2/26/86 


Page 
15 



This is pulled up 
on the AT 




We disable the multiplexer with 
SChipReg' so we don't get 
glitches on the outputs when we 
change the mode lines. 



Mode 


ModeO 


OlsoMem' active 


JlsplOAddr 
active 


Mode 


0 


0 


oBQom-OBwe 


mi-9CF 




0 


1 


OBmm-OBFFFf 


3m~3DF 




1 


0 


OAOOOa-OAFFFF 


3CO-3CF 


EGA 


1 


1 


OAOOOO-OBFFFF 


3C0-3CF 


EGA extended 



This circuitry is the result of many iterations and many days of effort. I am not really happy with the way it turned out but it 
seems to work. This circuitry performs several major functions. The LS138 decodes the AChip memory address space. The top 
2$S29 PSOM decodes the addresses for EGA display memory, the EGA BIOS EPRQM, and maps memory to AChip lO addresses. This 
wilt decode both lO and memory addresses, btii the AT spec says that there are no valid lO addresses in rangp that vie are decoding 
(I am not sure that I believe that). The lower 2TS29 PROM decodes 10 to IBM EGA addresses and for the SC/i/p egister. The EGA 
addresses are qualified with lOR' and lOW to verity that they are lO and not memory addresses. The PROM decodes four addresses 
for the SChip register, only one of these is used and is selected by a jumper on the platform shown. This allows the board address 
to be changed if it's address conflicts with another board in the system. 

Ail references to EGA addresses are mapped into the AChip using the map E & F registers, they also interrupt the SChip, so the 
SChip can update the appropriate memory values. 

Any addresses for the EGA or AChip lowers DaylllyAddr' which starts the state machine. 
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Status Generation 






JiLL 


it/ 








Q 


idl6 


A 


n 

w 


f 




0 


* 


0 


ID WWf ■ 




J 


1 




T 


0 


0 


Memwy flearf 


» 


0 


1 


Memory Rtatl 




1 


0 


Memory wma 




1 


1 





StatEn' Is controlled by the state mechlne. It Is 
asserted whenever an AChip Is addressed 
or whenever an AT Graphics Adaptor IQ port 
is addressed. Enabling the status lines starts 
til AChip operations. 



PU - HdvSvne 



AW^if 
(P3 3) 




State Machine 



..State.Q 



27S29 



AO 


QO 


A1 


Q1 


A2 


02 


A3 


03 


A4 


04 


AS 


05 


A6 


Q6 


A7 


Q7 


A8 





SSL 



ALS273 



DO 
01 
D2 
D3 
D4 
DS 
D6 
D7 



OO 
01 
Q2 
03 
04 
OS 
06 
07 

CK C l' „. 



■ SysCIK,., 



ButResef 



ATlntSChip 



(pgS) 

IntSChiq ,, 



StatEn' 




(f>g2) 



DataEnable' 



NotReadv 



(pg 15) 
(pg 20) 



(pg20) 



When BufReset' occurs, both StatEn' and 
DataEnable' will become active. This will not 
affect the board operation since StatEn' will 
cause anything to happen until firf' or Wr' become 
active. DataEnable' will drive the AO bus since 
Rd' Is not active, and this will also have no 
adverse affect 



SvsClk 




PU-TlmeOut 



SvsClk 



■^"3 CO- 


BO 


HO 


B1 


HI 


B2 


H2 


B3 


H3 




BO' 


CU 




CO 




CL 


LP' 



DataEnable' 



PU - TimeOut 



., Timeout 



lf »n»9(^ has net oecured 8 clock eyctes Mfter 73 men pilt 
counter will generate a timeeut. This keeps the state machine 
from hanging when H accesses an AChip which Is not present. 
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SA.OO 


27128 

AO 

»I QO 

11 °' 
11 °2 

A °3 

*^ Q5 

« °« 
A9 °' 
AID 
A11 

A12 VPP 
A13 PGW 

CE' OE' 




SA.01 


SA.02 


SA.03 

,5A.g4 


SO 02 


SA.05 


SO.03 




SD04_ 


5A.Q7 


so 05 


SA.08 


SO 06 


SA.09 


SO 07 


SA.IO 


VCC 


SA.11 


SA,12 


SA.13 








BIOSRom' 








MeinR' 





Jhlijs currentff Imptmtienteei as a sAigfe SPFIQM efue to board space requirements. 
It wouM be a performance win to refOaea this wm two 2764's if they can fit on 
the board. 
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ResD.U' 


RPULL16 

RP1 = VCC 
RP2 RP15 
RP3 RP14 
RP4 RP13 
RPS RP12 
RPS BP11 
RP7 RP10 
RPS RPS 


2K 

PU-IO 


Respv 


pU-VInt 


PU - RdvSvnc 


PU-UCS 


PU-TimeOut 


PU - AID 


PU-EPROM 


PU-Vid 


PU - Int 


PU-MuxFF 


■m 


PU-Xcvr 





Spares 









ASOO 






LS51 




•■ I 
•■ 1 

[ 


AS257 
> Q 
i 

AS257 
5 Q 

3 




pN^S244 




ALS05 

i>{>- 




^^I.S125 
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em. 



Parlny 



LS12S 



ALS 



ALSOS 



JfiCbCKl 



lOChRdv 



PU-Int 



achipinWT Eli 



enJ 





PLAT8 


IR0.1 0 






PI P8 
P2 P7 
P3 P6 
P4 P5 


IRQ.11 




IFI0.12 




IRQ.15 









f/»'s platform Is included sothat 
the Interrupt can l>e eas/^ changed. 

IBflJja- 



/RO.09 Is redirected In software to IRQ.02 
SO It will agrees wtVt use of lftQ.02 on PC's 



AIBsasL 



BufRwer 



SA.OO 
SA.02 

_SAjja_ 

SA.04 

SA.05 

SA. qs . 

SA.07 

SA.08 
SA.09 

.SMIL. 

SA.11 
SA.12 

SA,T3 

SA.14 

SA.15 
SA.16 

SA,17 

5A,18 

SA.19 

UA.17 

LA. 18 

lA.ZO 

LA.21 

LA.22 ,. 
IA,83 

WQ03 
IRQ.OS 

JBQM. 
'Bona 
IRQ.IQ 

IRQ.11 
IRQ,12 

IRQ. 14 

IRQ-IS 
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427 

426 

425 

424 

423 

422 

421 

420 

419 

418 

417 

476 

475 

474 

473 

472 

C8 

C7 

C6 

C5 

C4 

C3 

C2 

825 

S24 

S23 

B22 

827 

S4 

03 

04 

05 

07 

06 



SD.QQ 



SO 01 



SD 02 



SD-03 



SD.Q4 



.SO 05 



SD 06 



..S0Q7 



SD 08 



SD09 



, si?iq 



so 11 



so. 12 



-SP. 13 



SD14 



SD 15 



ATCLK 



BALE 



lOChCk' 



lOChRdv 

TermCnt 

SBHE 

Master' 

DRO.O 

J2BQJ. 

OWQ.2 

OffQ.3 

oflQS 

OflQS 

PqQ7 

D40C.7 

P4C^.2 
D4CK.3 
PACK. 5 
PACKS 
0ACK.7 
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47 

46 

AS 

44 

43 

42 

C7I 

C72 

C73 

C74 

a 5 

C76 

CJ7 

C78 

B20 

B2 

B28 

47 

470 

S27 

CI 

on 

09 

S78 

S6 

876 

07 ( 

073 

075 

08 

S7 7 

S26 

875 

O70 

072 

074 



IQR' 



>OW 



SMemR' 



SMemW 



MemR' 



MemW 



Refresh' 



MemCSIS' 



I QCS16' 



Osc 



GNP 



CNP 



GNP 



JLSJL. 



_t5)£_ 



■i-Sv 
-5v 
♦ 12v 
-12v 



J 874 
] 873 
] BT2 
] 877 
3 C9 
3 CJO 
3 Alt 
] 879 

lot 

1 02 
3 88 
3 830 

1bi 

3 870 
3 S37 
3 078 



829 



□ 
Zl 016 

□ fl3 

□ 85 
Zl 89 

□ 87 
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The softcard remains Inactive until a valid address for either main memory or a memory/IO request for the Enhanced DIspla 
adaptor occurs. At that time state machine lowers the lOChRdy signal on the bus which will cause the 80286 processor to 
wait until the softcard Is done. The state machine then enables the status lines to the A -Chip and starts cycling thru the 
T - states of an B0186. At 73 A will pause until ft rec/eves tlie Mdy signal from the AChip. 



Reset. 



Start 




Lower lOChRdy 



Write / Command \ None 




SChiplntRq \ Yes 
active? 



Interrupt SChip 



Yes 



Enable status 




Wait for two 
clock cycles 



This means wait until the 
be^nning of T3 
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INPUTS 


Ou louts 


D' = DaylilyAddr' 


1 = ^ 'SChip 


R' = Rd' 


S = o,..!(En 


W = Wr' 


D' = CuaEnable 


1 = SChiplntRq 




C = Continue 




H' = Wait 
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